Abstract. 4 Evidence of aerosol-cloud interactions are evaluated using satellite data 5 from MODIS, CERES, AMSR-E, reanalysis data from NCEP and data from an over-prediction of the indirect effect.
Introduction
The largest uncertainty in climate forcing from the pre-industrial (PI) time period to the for CC > 50%. Thus, we restrict our analysis to a shorter subset of fields: CDNC, R ef f ,
119
LWP, τ c and cloud thickness.
120
For simulations, we use the newly developed GISS GCM (ModelE) [Schmidt et al., 121 2006] (4 • x5
• and 20 vertical layers) that includes a microphysics based cumulus scheme 122 [Del Genio et al., 2005] , coupled to an on-line aerosol chemistry and transport model [Koch 123 et al., 2007 [Koch 123 et al., , 2006 . Aerosols simulated include sulfates, organic matter (OM), black carbon
124
(BC) and sea-salt [Koch et al., 2007 [Koch et al., , 2006 , with prescribed dust [Hansen et al., 2005] .
125
A description of the aerosol emissions, processes treated and schemes used to couple the 126 aerosols with the clouds is given in Koch et al. [2007] and Menon and Del Genio [2007] .
127
PD simulations use emission data from 1995 [Koch et al., 2007] , meant to reflect current 128 day conditions. We perform several sets of simulations, mainly to illustrate changes to 
where R vol , the volume-weighted mean droplet radius is
and β is an increasing function of the relative dispersion of the cloud drop size distribution (ratio of standard deviation to mean radius) given as β = (1 + 2 * (1 − 0.7 * exp(−0.003 * CDNC)) 2 ) 2 3
(1 + (1 − 0.7 * exp(−0.003 * CDNC)) 2 )
The τ c is then calculated as
Here, µ is the cloud liquid water content (LWC), ρ w is density of water and ∆H is the 131 cloud thickness.
132
In simulation Exp N, we do not let aerosols affect cloud microphysics, but we do allow 133 for direct radiative effects of aerosols. In the second simulation, Exp C, we allow aerosols 134 to modify liquid-phase stratus and shallow cumulus clouds, through changes in CDNC and 135 autoconversion as described in 
203
Reasons for the differences in these products are discussed as follows: analysis.
226
In general, R ef f in Fig Exp C (as shown in Table 3 ). Thus, nudging to observed wind fields with aerosol induced 
Meteorological influence on aerosol and cloud properties
To further explore the influence of meteorology on cloud properties, we evaluate tem- 
392
To understand changes to aerosol and clouds fields due to meteorological influences,
393
KF05 performed multiple regression analyses to judge the relative influence of the various 394 fields and found temperature, followed by wind fields to be more important. We perform 395 similar analysis, using NCEP and model fields, but instead characterize differences based 396 on the probability density distributions for particular AOT conditions (above or below 397 the baseline value of 0.06 for AOT). Figure 9 shows the probability density distributions and pollution with regions of subsidence that could lower the PBL height and trap pol-414 lution, we further separate the vertical velocity fields to areas of negative velocities only.
415
We find no strong evidence of increased subsidence strength associated with clean or less 416 clean cases from simulations. However, NCEP data do indicate a factor of 2 increase in 417 subsidence strength for the less clean compared to the clean cases. In subsidence regions
418
CC does increase for MODIS (62%) and all simulations (about 9%) for the less clean cases.
419
The increase is similar to that found for all conditions (positive and negative vertical ve- Table 3 ). This ap- 
447
An association between warmer temperature and higher AOT was found for NCEP
448
and to a somewhat weaker extent in all simulations. We find a slight increase in the Values were significant at the 95% level for all data except for (1) Exp N: CTT-AOT, CTT-R ef f , 
